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$EVWUDFW
&RQVWUXFWLRQ HOHPHQWVPDQXIDFWXULQJ SODQWV IXQFWLRQLQJ RQ WKH JOREDOPDUNHW IDFH GLIIHUHQW W\SHV RI ULVNV ,W LV QHFHVVDU\ WR
FRQVLGHUDQGPDQDJHDOORIWKHULVNRFFXUUHQFHVLQRUGHUWRPDLQWDLQDOHDGLQJSRVLWLRQLQFRQVWUXFWLRQPDUNHWUHJDUGOHVVRILWV
LQIOXHQFHRQ WKHPDQXIDFWXULQJSODQW$FKLHYLQJ WKLV LVSRVVLEOH DPRQJRWKHU WKLQJV WKURXJK WKHGHYHORSPHQWRI DSSURSULDWH
PRGHOV LQFOXGLQJ RSHUDWLQJ SURFHGXUHV > @ ZKLFK DUH FRPELQHG ZLWK HDFK RWKHU FKURQRORJLFDOO\ 7KLV SDSHU SUHVHQWV
SURFHGXUH EDVHG RQ WKH PHDVXUHPHQW RI VHOHFWHG ULVN RFFXUUHQFHV UHODWHG WR PDQXIDFWXULQJ SODQW DQG ZLWKLQ D XVDJH RI D




FRQFHUQLQJ PLQLPXP DQG PD[LPXP RU PLQLPXP DYHUDJH DQG PD[LPXP YDOXHV RI SRWHQWLDO FRVW DVVRFLDWHG ZLWK HDFK ULVN
RFFXUUHQFHKDYHEHHQGHYHORSHG$VDUHVXOWLWZDVSRVVLEOHWRHVWLPDWHWKHWRWDOYDOXHRIULVNRFFXUUHQFHVLQWKHPDQXIDFWXULQJ
SODQWDQGSUHVHQW LW LQ WKH IRUPRI DSUREDELOLW\GHQVLW\ IXQFWLRQ)RU WKLVSXUSRVH WKH&HQWUDO/LPLW7KHRUHPZDVXVHG7KH
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,QWURGXFWLRQ
7KHULVNPDQDJHPHQWSURFHGXUHZKLFKLVSUHVHQWHGLQWKLVSDSHULVDSDUWRIRQHPRGXOHLQWKHULVNPDQDJHPHQW
PRGHO IRU FRQVWUXFWLRQ PDQXIDFWXULQJ SODQWV WKDW FRQVLVWV RI VL[ PRGXOHV 8VLQJ VWDWLVWLFDO PHWKRG DOO WKH ULVN
RFFXUUHQFHVDUHSUHVHQWHGE\SUREDELOLW\GLVWULEXWLRQIXQFWLRQVDQGWKHWRWDOFRVWRIULVNLVFDOFXODWHGDQDO\WLFDOO\$W





















































RXWSXW REMHFWV ,Q WKLV FDVH DV WKH LQSXW REMHFWV UDZPDWHULDOV DQG VHPLILQLVKHG SURGXFWV DUH GHILQHGZKLOH WKH
RXWSXWREMHFWVDUH WKHHQGSURGXFWV7KHVHFRQGPRVW LPSRUWDQWFRPSRQHQW LV WKHPDQDJHPHQWSURFHVVZKLFK LV
UHVSRQVLEOHIRUFXUUHQWLQIRUPDWLRQDQDO\VLVGHFLVLRQPDNLQJGLVSRVDOLVVXLQJDQGVXSHUYLVLQJWKHLUH[HFXWLRQ
2UJDQL]DWLRQDOVWUXFWXUHRIWKHPDQXIDFWXULQJSODQWIRUFRQVWUXFWLRQHOHPHQWV
,Q DGGLWLRQ WR WKH IXQFWLRQDO VWUXFWXUH LW LV QHFHVVDU\ LQ RUGHU WR GHVFULEH WKH PDQXIDFWXULQJ SODQWV IRU
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7KH VWUXFWXUH FRQVLVWV RI IRXU OHYHOV RI VXEV\VWHPV ZKHUH WKH KLJKHVW OHYHO RI FRPSOH[LW\ UHSUHVHQWV D
PDQXIDFWXULQJSODQWIRUFRQVWUXFWLRQHOHPHQWVZKLOHWKHORZHVWSURGXFWLRQFHOOV
2UJDQL]DWLRQDOVWUXFWXUHRIWKHPDQXIDFWXULQJSODQWIRUFRQVWUXFWLRQHOHPHQWV












4.1. Calculation of the expected value of RE;g and RE;man.plant for risk occurrences in the manufacturing plant 
:KHQFDOFXODWLQJWKHFRVWIRUDJLYHQULVNRFFXUUHQFHWKHDYHUDJHFRVWFRUUHVSRQGVWRWKHH[SHFWHGYDOXHRIULVN
RE;g ,I WKHVXEVHTXHQWRFFXUUHQFHVDUHPDUNHGDVJDQG WKHLUSUREDELOLW\DVPU1;g WKHH[SHFWHGYDOXHRIFRVWV IRU
DJLYHQRFFXUUHQFHFDQEHFDOFXODWHGDVIROORZV
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4.2. Calculation of the standard deviation of ıR;g and ıR;man.plant for stochastically independent risk occurrences in 
the manufacturing plant 
7KHFDOFXODWLRQRIWKHVWDQGDUGGHYLDWLRQRIULVNRFFXUUHQFHVLQWKHPDQXIDFWXULQJSODQWPXVWEHSURFHHGHGE\WKH
GHWHUPLQDWLRQ RI WKH FRVW VWDQGDUG GHYLDWLRQ ıL;g DQG WKH ULVN VWDQGDUG GHYLDWLRQ ıR;g IRU HDFK RFFXUUHQFH g )RU
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 7KHFRVWVWDQGDUGGHYLDWLRQLVWKHQGHWHUPLQHGXVLQJWKHIROORZLQJIRUPXOD























 σσσ   
ZKHUH
ıR;man.plant±WKHVWDQGDUGGHYLDWLRQRIWRWDOULVNRFFXUUHQFHV
4.3. Determination of the probability density function of risk occurrences in the manufacturing plant 
,Q RUGHU WR LOOXVWUDWH WKH GHWHUPLQHG SDUDPHWHUV RI WKH PDQXIDFWXULQJ SODQW RQ WKH JUDSK RI WKH SUREDELOLW\
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
)LJ$QH[DPSOHRIWKHSUREDELOLW\GHQVLW\IXQFWLRQRIWRWDOULVNRFFXUUHQFHVLQWKHPDQXIDFWXULQJSODQWRISUHVWUHVVHGFRQFUHWHSRZHUSROHV





7KH SDSHU SUHVHQWV WKHPHDVXUHPHQW RI VHOHFWHG ULVN RFFXUUHQFHV LQ WKHPDQXIDFWXULQJ SODQW IRU FRQVWUXFWLRQ
HOHPHQWV XVLQJ D VWDWLVWLFDOPHWKRG )RU WKH SXUSRVHV RI WHVWLQJ WKHPDQXIDFWXULQJSODQW RI SUHVWUHVVHG FRQFUHWH
SROHVZHUH XVHG $OO WKH QHFHVVDU\ IRUPXODV UHODWHG WR WKH GHWHUPLQDWLRQ RI WKH H[SHFWHG YDOXH RI FRVW DQG ULVN
RFFXUUHQFHV DV ZHOO DV WKH VWDQGDUG GHYLDWLRQ RI FRVW DQG ULVN RFFXUUHQFHV DUH GHVFULEHG LQ GHWDLO 7KH UHVXOWV
REWDLQHG LQ WKH FDOFXODWLRQV DUH LOOXVWUDWHG LQ WKH JUDSK RI )LJXUH  WKDW LV DSSUR[LPDWHO\ QRUPDOO\ GLVWULEXWHG
)XUWKHUVWXGLHVDUHQHHGHG WRGHWHUPLQHFRUUHODWLRQFRHIILFLHQWEHWZHHQULVNRFFXUUHQFHV ,QRUGHU WRDGYDQFH WKLV
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